Rapidly developing flexion contractures of the lower extremities in multiple sclerosis (MS) is a devastating neurological complication that markedly affects quality of life and cost of care. The swiftness of conversion from uncontrolled extensor posture of the legs to fixed flexion, which occurred within weeks in these two patients with longstanding extensor rigidity, has not been previously emphasized. Spinal cord flexor reflex afferents are subject to tonic inhibition from the brainstem by the dorsal reticulospinal pathway. Extensor tonic reflexes in the lower extremities are facilitated by the vestibulospinal tract, as well as part of the reticulospinal tract arising dorsolaterally in the medulla. Spinal cord lesions that interrupt these descending tracts result in tonic flexion of the lower extremities. The demonstration of spread in the size of the receptive field and of the type of stimuli that can elicit flexor responses in spinal cord lesions has therapeutic implications. Neurological rehabilitation must anticipate the sudden development of flexor spasms leading to fixed flexion posture in all MS patients.
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The presence of a triple flexion withdrawal response to plantar stimulation that breaks through the extensor rigidity is a warning sign of impending fixed flexion.
In addition to this vigilance, the physician must aggressively treat these patients. Diligent attention to skin and bladder care will reduce the stimuli to the large receptive zone for flexor spasms. Early physical therapy, antispasmodic medications, and, when needed, orthotic devices must be prescribed to maintain the patient's ability to sit. Key Words: Multiple sclerosis&mdash;Spinal cord lesions&mdash;Flexor spasms&mdash;Fixed flexor posture.
The neurologist not attuned to neurological rehabilitation will often relegate the care of the patient with advanced multiple sclerosis (MS) to a primary care physician, and the attitude is created that nothing further can be done. However, these patients are at risk for developing a major neurological complication, the conversion of long-existing, lower extremity extensor posture to fixed flexor posture, within weeks, as did the two patients described here.
Case Reports
Case I A 59-year-old man with advanced MS was admitted to the hospital after developing fixed flexion posture of both lower extremities over the period of a few weeks. When examined 2 months earlier, there had been marked extensor rigidity of both lower extremities, but there had been powerful flexion of the right hip and knee to right plantar stimulation, without response of the left lower extremity. Plantar stimulation on the left had resulted only in extension of the left great toe. He had been receiving 10 mg baclofen three times a day for several months prior to admission.
Examination at the time of admission revealed pale optic discs. There was failure of the eyes to medially deviate beyond the midline; that condition persisted with covering of the abducting eye. In the upper extremities, the patient had ability only to approximate the thumbs against the index fingers. Both lower extremities were in severe flexion posture, which worsened with plantar stimulation and in response to any movement. Deep tendon reflexes were hyperactive, except that the knee jerks could not be obtained. Superficial abdominal and cremasteric reflexes were absent. There was absent appreciation of vibration and position on the great toes and absent appreciation of pin on the lower extremities without a level on the trunk. There was external condom urinary drainage.
Intense physical therapy efforts at extension of the hips and knees were partially successful on the left, but on the right there was permanent flexion of 90° at the hip and 145° at the knee. The patient underwent incision of the hamstring insertions at the right knee and partial anteromedial release of the right hip. Following surgery, the right hip could be extended to a position of 80° of permanent flexion and the knee to 70°, which allowed him to sit. He was discharged without baclofen; within several weeks, he again was confined to bed by recurrent flexion contractures. He underwent more extensive surgical release of the right hip and both knees. He was discharged on 15 mg baclofen three times a day and was given leg orthoses, which allowed him to continue to sit.
Case 2
A 49-year-old man with a 16-year history of MS was noted by the nursing home staff to develop fixed flexion posture over the period of a few weeks, prior to which there had been severe extensor rigidity of his legs for many years.
On examination, both optic discs were pale. Eye movements revealed vertical and horizontal nystagmus and moderate failure of medial deviation of both eyes, which slightly improved upon covering the abducting eye. He made a faint grip, but prehensile motion was not possible. The lower extremities were held in severe flexion, and the heels, opposed against the perineum, could be withdrawn only a few inches with maximal force by the examiner. Deep tendon reflexes were hyperactive in the upper extremities and at the ankles, but could not be elicited at the knees.
Plantar responses were upgoing. The superficial abdominal and cremasteric reflexes were absent.
There was absent appreciation of vibration and position sense on the great toes and a marked reduction in appreciation of pin prick on all four extremities and trunk, without a level. Speech was markedly dysarthric. There was condom urinary drainage. By the use of vigorous physical therapy and orthotic devices, it was possible to extend and maintain the knees and hips at 90° flexion, which allowed the patient to sit.
Discussion
The striking clinical feature in these two patients was that the powerful involuntary extension of their legs, which had existed for years, was replaced by fixed flexor posture within weeks. The presence of a triple flexion withdrawal response to plantar stimulation that breaks through the extensor rigidity is a warning sign of impending fixed flexion posture. This was evidenced in the patient we examined in the weeks prior to the onset of this complication. The other patient was confined to a nursing home and was not examined immediately before the onset.
Since the early development of neurology as a specialty, the clinical and physiological phenomena of spinal cord dysfunction have been studied. Three quarters of a century ago, Head and Riddoch (1) and Riddoch (2) studied patients with complete spinal cord transection caused by wounds received in World War I. After a period of spinal shock, these patients developed &dquo;mass reflexes&dquo; characterized by simultaneous evacuation of bladder, sweating below the lesion level, and flexor spasms of the lower extremities in response to stimuli whose receptive zone gradually spread from the soles of the feet throughout the lower extremities and to the perineum and bladder. Referring to the previous works of Hughlings Jackson, Sherrington, and Walshe, they attributed this to the state of complete cord transection, where there appears to be a combination of uninhibited withdrawal flexion response and loss of extensor rigidity. They postulated that descending &dquo;impulses from the semicircular canals,&dquo; the vestibulospinal tracts, are necessary for the extensor rigidity of incomplete spinal cord transection and that, when the transection is complete, extensor rigidity is no longer possible.
Modern studies have increased the understanding of spinal cord dysfunction. Primitive spinal flexor withdrawal reflexes in the baby are protective of the feet. At the end of the first year of life, when extensor force in the lower extremities becomes necessary for gait, these primitive flexor reflexes must be inhibited, and facilitative extensor reflexes must appear. Utilizing the tonic vibration reflex in the cat (3), it has been demonstrated that the spinal cord flexor reflex afferents are subject to tonic inhibition from the brainstem by the dorsal reticulospinal pathway. This technique also corroborated the findings of the earlier investigators that extensor tonic reflexes in the lower extremities are facilitated by the vestibulospinal tract, as well as part of the reticulospinal tract arising dorsolaterally in the medulla. Spinal cord lesions that interrupt these descending tracts result in tonic flexion of the lower extremities.
Many physiological studies have demonstrated phenomena that have therapeutic implications. In 10 patients with complete division of the spinal cord, Dimitrijevic and Nathan (4) found that electrical stimulation applied anywhere on the lower extremities results in flexion of both legs in most patients.
The normal response to electrical stimulation is for only the muscle under the stimulated skin to contract. In monkeys with cord transection at about T8, Liu et al. (5) demonstrated similar flexion withdrawal responses to electrical stimulation of not only the lower extremities, but also the perineum and genitalia. Additionally, flexor spasms were elicited by innocuous stimuli, such as dipping the foot into water of comfortable temperature and by the proprioceptive stimuli of tapping muscles or jarring the examination table. Therefore, there is spread not only in the size of the receptive field, but also of the type of stimuli that can elicit flexor responses in the state of complete cord transection.
Therapeutically, in states of advanced spinal cord dysfunction, the goals are to ameliorate flexor spasms, prevent contractures, and allow the patient to retain the ability to sit. Family and the health care team should be alerted to the gravity of the appearance of flexor spasms and to the ~rapidity at which fixed flexion posture develops. Vigorous physical therapy prevents contractures when applied early (6) . Even at a later stage, physical therapy was effective in improving the flexion posture to allow sitting in patient 2, whereas this delay resulted in the need for surgery in patient 1. Diligent attention to skin and bladder care will reduce the stimuli to the large receptive zone for the flexor spasms. Antispasmodic medications, baclofen and diazepam, can reduce flexor spasms by presynaptic inhibition of the terminals of the primary afferent fibers from this receptive zone (7, 8) . In addition, orthotic devices will often be necessary to maintain the legs in a position that allows sitting and thereby improves the quality of life, prevents complications, and contains cost.
